Introduction
The solvents are a large group of chemicals which are used industrially in the production of paints, glues, coatings, degreasing agents, dyes, polymers, pharmaceuticals and printing inks. They have three characteristics in common, namely they are volatile liquids at normal temperature, they are strongly lipophilic and most of them, if the dose is sufficiently high, affect the functioning of the central nervous system. Exposure to organic solvents can occur by inhalation, ingestion or absorption through the skin, but inhalation is usually the main route of entry. The health impact of workplace solvent exposure remains an issue of substantial interest and concern to occupational health professionals. In fact, there is a growing recognition that organic solvents are neurotoxic to the nervous system and its neuropsychological functions. For an agent to be neurotoxic, it must produce an adverse change in the structure and function of the nervous system following exposure to agents such as solvents. It is generally accepted that workers exposed to solvents for a long time may develop a Chronic toxic encephalopathy (CTE). The clinical picture of CTE is dominated by vague and non specific symptoms such as irritability, headache, sleep disturbances, concentrations problems and impaired memory. In 1985, a WHO Working Group presented diagnostic criteria and a classification for solvent-induced chronic toxic encephalopathy (CTE). In the same year, the "Workshop on neurobehavioral effects of solvents" in Raleigh, N.C., USA introduced a somewhat different classification for CTE. The objective of a systematic review of criteria for solvent-induced chronic toxic encephalopathy, was to study the diagnostic procedures that are used to establish the diagnosis of CTE, and the extent to which the diagnostic criteria and classification of the WHO, and the classification of the Raleigh Working Group, are applied. Thus a systematic search of studies on CTE was performed, and the diagnostic criteria and use of the WHO and Raleigh classifications were listed. They retrieved 30 original articles published in English from 1985 to 1998, in which CTE was diagnosed. Only two articles did not report the duration of solvent exposure. The type of solvent(s) involved was described in detail in four articles, poorly in 17 articles, and not at all in nine articles. Tests of general intelligence were used in 19 articles, and tests of both attention and mental flexibility and of learning and memory were used in 18 articles. Exclusion, by interview, of potentially confounding conditions, such as somatic diseases with central nervous effects and psychiatric diseases, was reported in 21 In the case of exposure to several substances whose effects are the same, we must take into consideration, to assess the average exposure (TWA), the sum of the effects of each substance. For this, we must determine the concentration index of the mixture which is calculated as follows: we determine the actual atmospheric concentration of each substance divided by its average value of exposure. To meet the standard permissible concentration index of the mixture should not exceed unity. 
Medical study
This is a transversal epidemiological study based on a set questionnaire, modelled on the Q16 usually used for the detection of neurotoxic effects in workers exposed to solvents. The questionnaire was administered by a physician to all employees. It included the following parts: -Socio-professional employee -
The disease history and lifestyle. -Health care consumption -
The functional neuro-psychological symptoms reported by patients Solvent exposure was assessed by the research of direct handling of solvents or exposure to vapours from one or more positions of neighbourhoods, and our population was divided into two groups: • The exposed group: those who directly handle solvents and those who do not handle solvents but are exposed to fumes from one or more positions of neighbourhoods (indirect exposure) • The non exposed group: those who do not handle solvents and are not exposed to vapours from neighbourhoods posts (administrator, drivers). The medical study included a descriptive and analytical part type exposed -unexposed. The Statistical Analysis: Data entry and data analysis were performed by Epi Info version 6. It is essentially a comparison of actual and number of responses between the group of exposed and unexposed. For this, we used the chi 2 test with a confidence interval of 95% which corresponds to a set P (0.05). 
Results

Qualitative assessment
Quantitative assessment
We note that the average concentrations measured are below the requirement for the solvents tested in all units studied, but they do not reflect the reality of occupational exposure as employees of the units are exposed to a mixture of solvents, whose effects are identical, so we calculated the concentration index of the mixture. The results showed that the latter is less than 1 in all units studied. (Table N° 2, Table N° The distribution of the four exposure groups G1, G2, G3 and G4 by seniority in the workplace, we deduce the following results: (Table N° 7 ) -Limited exposure to moderate with a seniority of less than 10 years: 6 workers -Important or very important exposure with seniority less than 10 years: 18 workers. -Limited exposure to moderate with seniority above 10 years: 5 workers. -Important or very important exposure with seniority above 10 years: 27 workers. These results can be summarized as three levels of risk taking into account both the three parameters discussed below: -The mode of exposure (direct or indirect) -
The frequency of exposure -
The length of the post (Table N° Headaches occur mainly at the end of workday. Are sleep disorders are dominated by insomnia that manifests itself by early morning awakening. (Table N°9 ). We note also that most people with a neuropsychological complaint (89.3 %) belongs to level 1 or 2 (Table N° 10 ) Furthermore, we were able to identify two types of syndromes: the acquired syndrome of intolerance to vapours of solvent organic psychosyndrome and psychosyndrome that appears most frequently (Table N° 11, Table N° The 8 people identified as having solvent organic psychosyndrome are male and have a minimum of 5 years of exposure. They hold positions considered most at risk. Half of these men have they consulted a doctor other than the physician work. Among the eight cases of organic psycho syndrome, four were able to benefit of an neuropsychological exploration performed by the same psychologist and it was based on battery of psychometric tests or tests of intellectual efficiency which attach to assess mental deterioration and to search the organicity by offering tests exploring: (Table N°13 
Discussion
The solvents are a family of chemicals widely used in the formulation of many products used as industrial inks. In Europe, the use of solvents in printing inks represents 6% of their total industrial use. This expansion of the printing industry was accompanied by a remarkable use of these products could have adverse consequences on the health of workers in particular neuropsychiatric effects [5] Indeed toxic encephalopathy due to solvents is described in more than half a century it has been reported in several studies concerned with some occupationally exposed groups. However, studies are not all consistent, the differences found between exposed and unexposed are minimal and abnormalities objectified by complementary neurophysiologic investigations are inconsistent. At the individual level, the diagnosis is difficult because there are no specific additional review. The neurotoxicity with exceeding doses of solvents is well known for a long time, but is there a neurological syndrome solvents at low dose? Several questions: what is the reality of the risk when exposed to low dose? How to evaluate and measure exposure? There is usually poly-exposure to many products, often mixed. These mixtures are they most often involved ..... The cutaneous or respiratory penetration influences such as the evolution toward dementia. Early detection is it possible? [6] The choice of studying of the neurological effects of solvents emanates from the importance of this effect on the frequency, severity and speed of installation [7] Thus, we were interested in this work in search of neuropsychological effects of solvent with 75 employees of a Tunisian company of package printing. Solvent exposure was demonstrated at first by a qualitative with a job exposure matrix taking into account three parameters: the mode, frequency and duration of exposure. This assessment was completed in a second time by a quantitative assessment.
Qualitative assessment:
The inventory of used products was based on analysis of safety data sheets which revealed several types of solvents handled by the employee as follows: alcohol (methoxy-propanol ...) ethyl acetate ... .. The study of work stations and interrogation of employees has allowed us to classify the workers: directly exposed, indirectly exposed and not exposed to solvents. Concentrations recorded by atmospheric monitoring for the following solvents: ethyl acetate, ethanol and iso-propanol was lower than the TWA and the same for the concentration of the mixture index, despite the absence of individual and collective preventive measures. This reduces the interest of regularly controlling atmospheric monitoring for the exposed workers. [7] Socio-professional characteristics:
Our study population consists of 75 employees working for at least a year. It is a predominantly male population (sex ratio M / F = 5.48) with secondary mean age (40.6 years) and secondary education for the majority (47.3%). On a professional level, the majority are specialized or multipurpose workers (66.2%) with average seniority at the workplace (13.62 years).
Exposure to solvents:
Solvent exposure was assessed in our population according to the workstation. Two groups were identified: an exposed group (75.7%) and an unexposed group (24.3%). The exposure was assessed by establishing a matrix of exposure taking into account three parameters: the mode, frequency and duration of exposure and defining three exposure levels: high, moderate and low. This method was inspired by the method developed by the National Research and Safety (INRS) for the assessment of chemical hazards in the workplace. The majority of submissions (89.3%) have an exposure level considered high or moderate. Both groups exhibited comparable regarding age, gender and seniority to the position and disease history. Health care consumption was assessed by the number of medical consultations over the last 12 months and by taking regularly neuropsychic medication. Almost two thirds of the exposed have consulted at least one doctor or specialist, the number of consultations is higher than that seen in unexposed but the difference is not significant as well as consumption of drugs that are basically painkillers. Teyssier-cottec et al. in their study looking for witnesses of early achievement of the central nervous system by solvents and conducted among a population of 75 employees divided between the exposed and unexposed to solvents, found no significant difference between these two groups with regard to medical history and use of care [8] .
Moreover, both exposed and unexposed groups are comparable in terms of tobacco and alcohol. Indeed the majority of exposed and unexposed are non smokers and non drinkers.Other studies have shown a greater tendency to smoking and / or consumption of alcohol by the solvent-exposed. Hogsted C showed through a meta-analysis that there is a higher consumption of alcohol by solvent-exposed [9] . Similarly, evaluation of effects of exposure to organic solvents at low doses on color vision in the paint industry has shown a homogeneous group of exposed and controls for alcohol consumption by cons Tobacco consumption seems to be higher among exposed conversely to what showed by the study directed by Teyssier and collaborator. [6, 8] .
Neuropsychological symptoms:
Epidemiological studies on solvents neurotoxicity date from about twenty years. They define a particular area of occupational epidemiology: neurotoxicological epidemiology. These studies have highlighted particular problems reaching cognitive function [10] [11] [12] [13] . According to Hogstedt, the first cross-sectional study in this field was published in 1955 by Gran jeans and showed a relatively high frequency of subjective complaints of impairment of the autonomic nervous system and neurological and psychiatric symptoms among workers chronically exposed to trichlorethylene in concentration between 20 and 80 ppm. [9] . Lauwerys et al report that Scandinavian authors are the first to report that chronic exposure to vapors of various solvents can cause brain syndrome characterized by mental retardation and emotional disturbances which can lead in severe cases fortunately exceptional to dementia by brain atrophy (psycho-organic syndrome). Since then, literature has been enriched by studies (case reports, control, case control), who investigated the neurological effects associated with chronic exposure to solvents [14] . The terminology varies: "solvent induced psycho-organic syndrome (POS)", "organic solvent syndrome (PSO), chronic toxic encéphalopaty (CTE)" organic solvent encephalopaty (OSE), psycho-organic syndrome caused by solvents (SPO) "psycho-organic solvent syndrome (POS). The existence of this syndrome is still controversial, however it is accepted by most authors. Solvents can act even in small doses on the central and peripheral nervous system, initially due to their high liposolubulity and then intervene by various mechanisms such as increases in membrane fluidity that change the flow not only intra-and extracellular nutrient but also other toxic. Some solvents may also be metabolized in the nerve cells and cause structural and biochemical changes such us cellular destruction. Others act after hepatic metabolism and the passage of metabolites beyond the blood-nerve. [14] Finally some solvents will affect the neuro-chemical mediators. The central effect of dopamine has been demonstrated in the phenomena of addiction to tobacco and other drugs likely to solvents. ... Indeed, there are about fifteen years, researchers have realized that all drugs that cause addiction in humans have in common the release a neurotransmitter called dopamine, which affects the "reward circuit". This circuit serves as a "barometer" for human to know at any moment his mental and physical condition. The reward circuit is composed of different brain structures in relation (prefrontal cortex, septum, amygdala and hippocampus). These four structures are linked with each other. They receive dopaminergic terminals from the ventral tegmental area and they filter the information before sending them to the area that is the ultimate regulating hypothalamus. The hypothalamus receives only information previously processed by the structures of the reward circuit knows nothing of what was happening outside. The satisfaction felt by the individual is related to dopaminergic activation, regardless of the reality of its environment. Dopamine release activates this reward circuit, generating a state of pleasure and satisfaction. It follows a change in the central nervous system that affects the overall balance and the relationship of the individual to his environment. Dopamine release may occur several times per second. It is important that each train has a sense of liberation from the binding of the neurotransmitter on the postsynaptic receptor. To make this system work it requires that the body removes the neurotransmitter that has been issued. To do this, a process of reuptake into the neuron transmitter draws 80 to 85% of this neurotransmitter. [14] It is certain that the adaptability of the nervous system is so great that the first changes are insensitive to the investigations of doctors. [14] . Some authors emphasized the usefulness of Q16 used as a tool for diagnosis and control of the central nervous system dysfunction [5, 11] . In our study, the questionnaire was inspired from that of Q16. In our work all employees exposed to solvents reported at least one functional neuro event and a significant difference was found with the unexposed group (P <<0.05). This is consistent with the results published in the literature [16 -19] Our study showed that the number of people with at least a neurologic complaint increases with the level of risk. The relationship between the degree of exposure and the importance of neuropsychiatric events was suggested in several studies [17] [18] [21] [22] which joins the results of the study CNARAT and another conducted by Langau on 349 women working in the footwear industry and exposed mainly to n-hexane and toluene [23] . Our study has identified two neuropsychiatric syndromes: -the acquired intolerance to solvent vapors -The psycho-organic syndrome. Acquired intolerance to solvents, which is a part of the syndrome of intolerance to chemical odor has been described by Gyntelberg in 1986. [7] The syndrome has been selected to the following criteria: -Having frequent headaches at the beginning of a working day or one to two hours after the onset of labor. -Feeling of weakness of all the body with difficulty performing simple tasks. That it occurs even without physical effort or only during labor. -Feeling faint sometimes. This sensation occurs even without physical effort and / or only during labor. In our study, we observed two cases of intolerance syndrome to solvent vapors among expose group with a non significant difference between exposed and unexposed. Prost G, reported five cases of Acquired intolerance to solvents syndrome identified in various industries [24] Grimmer studied 30 cases of Acquired intolerance to solvents with a mean age of 38 years and with a slight male predominance [25] . The symptoms found in these studies are similar to those described in our patients. A feature of the acquired intolerance to solvent syndrome is that the complaint is primarily against certain smells that are no longer supported and that trigger disorders and occur in the workplace and which disappear or improve over the weekends or work stoppages. In our study, two patients with this syndrome has been observed had a high level of risk, but according to the literature this syndrome was observed in case of rather low exposure [25] The diagnosis of organic solvent syndrome was selected to the following criteria: -By returning often to see if the door is closed -Having frequent headaches -Having trouble sleeping -Have the feeling of being constantly tired -Have the feeling of weakness of all the body with difficulty performing simple tasks of decreased libido In the literature, several studies have focused on the organic solvent psycho syndrome. [27] [28] [29] [30] [31] . Baker identifies 13 new cross-sectional studies since 1985 involving [20] different countries and the results converge to the fact that this syndrome affects the short-term memory and psychomotor functions. Eight employees in our study had a solvent organic psychosyndrome (14.3% of the exposed population). The confirmation of organic disease of the nervous system is a psychometric assessment including a battery of psychometric and clinical tests to assess the intellectual efficiency, as the battery NCTB (Neurobehavioral Core Test Battery) proposed by WHO for monitoring occupational neurotoxic effects, developed since 1983, whose contents were described by Regane in its study "interest of psychometric tests for the detection, of the neurobehavioral toxic effects of organic solvents. [ Time for total shift is about 1 hour In the literature, the evolution of organic solvent psychosyndrome is marked by a reversible lesion if the withdrawal is sufficiently early. By cons, from stage 2B, the prognosis is poor [5, 27] . Moreover, a highly significant relationship between the organic solvent psycho syndrome and exposure to solvents has been revealed in the study by Soborg in 1993 [17] 
Conclusion
The solvents occupy an important place in the sector of printing for flexible packaging but also in most other industrial sectors. Our study consisted of two parts: An environmental assessment and a medical section which consisted of carrying out a transversal epidemiological study based on a predetermined questionnaire, inspired of Q 16 usually used for the detection of neuro-psychological effects in workers exposed to solvents. It appears from our study that the preventative measures are absent, analysis of safety data sheets revealed the presence of several types of solvents in the composition of inks and glues. Although we note that the average concentrations measured are below the requirement for the solvents tested in all units studied. Our study population is relatively young (40.6 years) male (sex ratio M / F = 5.48) with average tenure of 13.62 years. Neuropsychiatric complaints are frequent (100%) and significantly higher in exposed group with a very significant difference (<<0.05). The medical study identified two cases with the syndrome of acquired intolerance to solvent and eight cases of solvent organic psychosyndrome. Four cases with solvent organic psychosyndrome have received a neuropsychological exploration. The gap between the assay results of atmospheric standards and the frequency of neuropsychiatric manifestations in exposed group incite us to reflect on the role of low doses in causing toxic effects. Finally, in Tunisia as the medical reparation of neuropsychological damage remains difficult due to the lack of tables of occupational diseases, strengthening the technical and medical prevention is the only way that can reduce chemical risks and the socio-occupational-related neurological solvent exposure.
